Introduction {#Sec1}
============

Compressed sensing \[[@CR2]--[@CR4]\] is a scheme which shows that some signals can be reconstructed from fewer measurements compared to the classical Nyquist-Shannon sampling method. This effective sampling method has a number of potential applications in signal processing, as well as other areas of science and technology. Its essential model is $$\documentclass[12pt]{minimal}
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                \begin{document}$\|x\|_{0}$\end{document}$ denotes the number of non-zero entries of the vector *x*, an *s*-sparse vector $\documentclass[12pt]{minimal}
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                \begin{document}$l_{0}$\end{document}$-minimization ([1](#Equ1){ref-type=""}) is a nonconvex and NP-hard optimization problem \[[@CR5]\] and thus is computationally infeasible. To overcome this problem, one proposed the $\documentclass[12pt]{minimal}
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                \begin{document}$\|x\|_{1}=\sum_{i=1}^{N}|x_{i}|$\end{document}$. Candès \[[@CR10]\] proved that the solutions to ([2](#Equ2){ref-type=""}) are equivalent to those of ([1](#Equ1){ref-type=""}) provided that the measurement matrices satisfy the restricted isometry property (RIP) \[[@CR9], [@CR11]\] with some definite restricted isometry constant (RIC) $\documentclass[12pt]{minimal}
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However, the standard compressed sensing only considers the sparsity of the recovered signal, but it does not take into account any further structure. In many practical applications, for example, DNA microarrays \[[@CR12]\], face recognition \[[@CR13]\], color imaging \[[@CR14]\], image annotation \[[@CR15]\], multi-response linear regression \[[@CR16]\], etc., the non-zero entries of sparse signal can be aligned or classified into blocks, which means that they appear in regions in a regular order instead of arbitrarily spread throughout the vector. These signals are called the block sparse signals and has attracted considerable interests; see \[[@CR17]--[@CR23]\] for more information.
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                \begin{document}$x[i]$\end{document}$ is non-zero for at most *s* indices *i* \[[@CR18]\]. Obviously, $\documentclass[12pt]{minimal}
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To recover a block sparse signal, similar to the standard $\documentclass[12pt]{minimal}
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Definition 1 {#FPar1}
------------

Block RIP
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Obviously, the block RIP is an extension of the standard RIP, but it is a less stringent requirement comparing to the standard RIP \[[@CR18], [@CR25]\]. Eldar *et al.* \[[@CR18]\] proved that the $\documentclass[12pt]{minimal}
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Our main result is stated in the following theorem.

Theorem 1 {#FPar2}
---------
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The remainder of the paper is organized as follows. In Section [2](#Sec2){ref-type="sec"}, we introduce the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$l_{2,1}$\end{document}$ robust block NSP that can characterize the stability and robustness of the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$l_{1}$\end{document}$-minimization with noisy measurement ([9](#Equ9){ref-type=""}). In Section [3](#Sec3){ref-type="sec"}, we show that the condition ([10](#Equ10){ref-type=""}) can conclude the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$l_{2,1}$\end{document}$ robust block NSP, which means to implement the proof of our main result. Section [4](#Sec4){ref-type="sec"} is for our conclusions. The last section is an appendix including an important lemma.

Block null space property {#Sec2}
=========================
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Definition 2 {#FPar4}
------------
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Our main result relies heavily on this definition. A natural question is what relationship between this robust block NSP and the block RIP. Indeed, from the next section, we shall see that the block RIP with condition ([10](#Equ10){ref-type=""}) can lead to the $\documentclass[12pt]{minimal}
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Theorem 2 {#FPar5}
---------
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Proof {#FPar6}
-----
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Theorem 3 {#FPar7}
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Proof {#FPar8}
-----
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Proof of the main result {#Sec3}
========================
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-----
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Remark 1 {#FPar11}
--------

Substituting ([27](#Equ27){ref-type=""}) into ([25](#Equ25){ref-type=""}) and ([26](#Equ26){ref-type=""}), we can obtain the constants in Theorem [1](#FPar2){ref-type="sec"}.

Remark 2 {#FPar12}
--------
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Conclusions {#Sec4}
===========
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Appendix {#Sec5}
========

Lemma A.1 {#FPar13}
---------
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Proof {#FPar14}
-----

See Lemma 6.14 in \[[@CR30]\] for the details. □
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